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Abstract 
Height is of great interest to the general public and academics alike. It is an easily observable 
and easily measurable characteristic, and one which appears to be correlated with a number 
of salient outcomes, from survival to intelligence to employment and marriage prospects. It is 
also of interest to evolutionary biologists, as the end product of life history decisions made 
during the period of growth. Such decisions will depend at least partly on the payoffs to size 
in adulthood. This chapter surveys the costs and benefits of height during adulthood: what are 
the consequences of height in terms of mortality rate, mating success and fertility outcomes 
for each sex, and how much do these differ between environments? It is clear from this 
survey that relationships between height and fitness correlates show considerable variation 
between populations, suggesting that the costs and benefits of height depend on 
environmental conditions. If any tentative conclusion can be drawn it is that while short 
height is rarely advantageous, particularly for men, tall height is not universally beneficial, 
particularly for women. We can also conclude that height is clearly still salient for fitness 
correlates in modern environments, thereby demonstrating that we are yet to leave our 
biological imperative behind. 
 
 
1. Introduction 
 
Height is a topic of great interest to academics and the general public alike. It is an easily 
observable and easily measurable characteristic, perhaps explaining its popularity in both 
academic research and popular culture. Websites abound on height. You can find out the 
height of your favourite celebrity1, discover average heights around the world2, calculate the 
percentage of Americans shorter than you3, predict your child’s ultimate height4, and find 
online support if you are particularly short5 or particularly tall6. Height then is clearly salient 
to the internet-using general public. Academics are equally fascinated by the subject and their 
                                                 
1 www.celebheights.com
2 http://www.thegreatsleep.com/height.htm
3 http://www.tallpeople.net/wiki/What_Percentage_of_People_are_Shorter_Than_Me
4 http://www.bbc.co.uk/parenting/your_kids/toddlers_heightcalculator.shtml 
5 http://www.shortsupport.org/ 
6 http://www.tallclub.co.uk/index.asp 
interest appears to be growing: Steckel reported earlier this year that approximately 325 
publications on height have been published in the social sciences alone since 1995, and that 
the rate of publication on the topic had shown a four-fold increase over the previous 20 years 
(Steckel 2009). This academic research supports the lay view that height is salient for many 
different outcomes, from intelligence and earnings (Case & Paxson 2008), to suicide rates 
(Magnusson et al. 2005), sexual orientation (Bogaert 1998) and jealousy (Buunk et al. 2008). 
Such academic research may be at least partly a matter of convenience, given the ready 
availability of data, including historical records as well as contemporary data. But to an 
evolutionary biologist, what does height actually mean? 
 
Adult height is the end product of life history decisions made throughout the period of 
growth, from conception onwards. Life history theory is the branch of evolutionary biology 
which aims to understand how energy is allocated over the life course (Roff 1992). It is based 
on the principle of allocation, which states that energy used for one purpose cannot be used 
for another purpose. During their lifetimes, organisms continually make decisions about how 
to optimally allocate energy between functions such as growth, somatic maintenance 
(including immune function), and reproduction. An individual’s final adult height results 
from the decisions it makes, and also the decisions its mother makes (Wells 2003), about how 
much energy to allocate to growth compared to maintaining body condition or reproduction. 
Both the speed and the timing of growth are relatively labile, so that individuals can speed up 
or slow down growth, or extend or shorten the period of growth to vary final adult height. An 
important decision in this process is the decision about when to stop growing and start 
reproducing since humans, like many other species, separate out the periods of growth and 
reproduction given the costly nature of both. Height, then, is partly determined by the timing 
of the decision to stop allocating energy to growth and start allocating energy to reproduction 
instead. Any selection process affecting adult size will therefore act on the period of growth – 
the timing and speed of growth is the adaptation, rather than final adult size. 
 
Such life history decisions will be affected by the amount of energy available to that 
individual, so that adult size differs between environments, but these cross-population size 
differentials are not simply the result of environmental constraints on growth. Individuals 
who are conceived and grow up in poor environments could grow a little faster during good 
periods (should they experience them) and/or continue growing a little longer in order to end 
up as larger adults. Both compensation mechanisms do in fact occur in poorly nourished 
populations. Children often experience periods of ‘catch-up’ growth after stalls in growth due 
to episodes of disease or seasonal food shortages, for example (Martorell et al. 1994). Growth 
also tends to continue a little longer in poorly nourished populations, with a corresponding 
later age at reproductive maturity (Teriokhin et al. 2003). Growing fast and growing longer 
both have costs however. Fast growth appears to have adverse consequences in terms of 
higher mortality risk in later life (Rollo 2002). Growing longer delays the start to 
reproduction, which both increases the risk of dying before any offspring have been 
produced, and means fewer offspring produced overall. Individuals must therefore trade-off 
any potential benefits of large size against the costs of faster and longer growth. Recent 
research has begun to explore the potential costs and benefits of growth across populations, in 
order to understand these life history decisions in more detail. A cross-cultural analysis 
suggested that where juvenile mortality rates are relatively high, individuals stop growing 
sooner (and so end up as shorter adults), presumably to reduce the risk of dying before 
starting to reproduce (Walker et al. 2006). At the extreme end of the continuum, this may be 
at least part of the explanation for the very short height of pygmy populations in central 
Africa (Migliano et al. 2007). 
 
The pay-offs to investing in growth versus other functions are also likely to differ between 
environments because adult height may bring different costs and benefits in different 
environments. The aim of this chapter is to survey the costs and benefits of height during 
adulthood: what costs and benefits does height bring in terms of mortality rate, mating 
success and fertility outcomes for each sex, and how much do these differ between 
environments? Large size, as a general rule, is frequently considered to be a good thing in 
fitness terms, bringing both survival and fecundity advantages (Harvey & Clutton-Brock 
1985). Larger males tend to be more successful in the competition for mates, and larger 
females have greater energetic reserves to devote to reproduction. But large size is also 
energetically costly to maintain (Blanckenhorn 2000). Given the diversity of mating patterns, 
mortality rates and energy access experienced by our geographically widespread species, it is 
worth considering exactly how height is related to the various correlates of reproductive 
success in diverse environments, before any conclusions can be drawn about the fitness 
benefits of size. 
 
2. A survey of height and correlates of reproductive success in adulthood 
 
2.1 Height and adult mortality 
 
Mortality is one key component of fitness: to ensure any reproductive output, individuals 
must survive long enough to reproduce and to raise any children produced successfully. Of 
all the fitness components considered in this paper, the literature on links between height and 
adult mortality is by far the largest. At a population level, height is clearly related to mortality 
rates – taller populations have lower mortality, and this holds for both women and men (Gage 
& Zansky 1995). Here, we are interested in whether this relationship holds at an individual, 
within-population level. Table 1 presents a summary of studies which have used longitudinal 
datasets and hazards analysis (the most appropriate statistical technique) to investigate the 
link between height and all-cause mortality at the individual level (several other studies 
investigate the height-longevity link using other methods or in particularly biased samples: 
(Samaras 2007) is an excellent source of for this literature). Most of these studies have been 
conducted in relatively high income, and therefore low mortality, populations. Most, but not 
all, find a largely negative relationship between height and risk of death, though this 
relationship may be weaker at older ages, and for the particularly tall. And two of the studies 
find a U-shaped, rather than entirely linear relationship for women. Unfortunately there are 
very few studies on low income, high mortality populations, but the little evidence available 
suggests that the negative relationship between height and mortality may not hold so strongly 
here. Of the five relatively high mortality populations studied, in two there is evidence of a 
negative relationship between height and risk of death (19th century US army veterans and 
East Belgians), but in both cases the results did not hold across the entire sample. In the other 
three populations – two in the contemporary developing world and one other historical US 
population – there is little evidence of any height-mortality relationship, except for Gambian 
women, in which the relationship is U-shaped.  
 
The explanation for these variable results may lie in the fact that the relationship between 
height and mortality differs by cause of death. The broadly negative relationship between all-
cause mortality and risk of death in high income countries is driven largely by lower risks of 
cardio-vascular disease in tall individuals; the risk of death from cancer, particularly 
reproductive cancers, is actually higher among taller individuals (Davey-Smith et al. 2000; 
Lee et al. 2009; Okasha et al. 2002). The relationships between the main causes of death in 
high mortality populations, such as infectious or parasitic disease, are yet to be elucidated, 
given the lack of data on height and mortality in such populations. But since the main causes 
of death differ between populations, ages and the sexes, then we would not necessarily expect 
different populations to show identical relationships between height and mortality. Bearing in 
mind the caveat that we so far have little data on high mortality populations, some very 
tentative conclusions can perhaps be drawn from this survey. Firstly, height seems to be more 
important in high income, low mortality populations, and less so in higher mortality 
populations, perhaps because of the clear link between height and cardio-vascular disease, a 
significant cause of death in low mortality populations. Secondly, there are differences in the 
height-mortality link between men and women. For men, tall height seems to be broadly 
beneficial, or at least not detrimental, in that height seems to be either negatively related to 
mortality or not related at all. For women, several populations show a U-shaped relationship, 
so that tall height may sometimes bring disadvantages, as does short height.   
 
2.2 Height and mating success 
 
Once an individual has survived to reproductive age, the next step on the road to reproductive 
success is to find a partner. Anyone raised in western culture will be aware of the importance 
of height in the mating market. In the Anglophone world, women are traditionally supposed 
to seek ‘tall, dark and handsome’ men. Academic research backs up these perceptions. 
Evidence that height matters on the mate market can take one of two forms. We can 
indirectly test whether height matters by assessing whether individuals state preferences for a 
particular height, or we can more directly investigate whether height affects the choice of a 
mate in the real world of marriage. Research on mate preferences suggests that both men and 
women, at least in western populations, do prefer partners of a particular height. Lab tests of 
mate preferences and analysis of lonely hearts ads provides support for what social 
psychologists have described as the ‘cardinal rule of dating’: both sexes prefer relationships 
in which the man is taller than the woman (Higgins et al. 2002; Pawlowski 2003; Pierce 
1996), though women more so than men (Salska et al. 2008). There is consistent evidence 
that women do prefer tall men (Shepperd & Strathman 1989), though perhaps not very tall 
men (Hensley 1994). Men’s preferences are sometimes less pronounced, but they do seem to 
have a preference for short (Shepperd & Strathman 1989) or average height women (Swami 
et al. 2008).  
 
Studies of mate preferences are problematic, however. Such studies tend to have rather un-
representative samples: college students and users of lonely hearts ads are not necessarily 
representative of all men or women. Studies of mate preferences have also been done almost 
exclusively in western populations. In addition, mate preferences are not necessarily 
converted into mate choice, which is ultimately what matters for reproductive success. Mate 
choices will result from mate preferences across a range of criteria, not just physical 
attractiveness; they will be affected by mate availability and one’s own mate value, and 
perhaps also the preferences of one’s parents and family. More convincing evidence that 
height matters for mating success would be research which found that individuals are actively 
choosing partners of particular heights as marriage partners.  
 
Assortative mating for height is one indication that height may be salient on the marriage 
market, and has been examined in many populations. A 1968 review found that a positive 
correlation between the heights of husbands and wives was relatively common among the 25 
populations of European origin included (Spuhler 1968). In a 1977 survey, 26 of 39 (67%) of 
populations which were European or of European-origin showed evidence of such assortative 
mating (Roberts 1977). Studies on non-European populations are less common, but the 
results are more mixed. The 1968 paper found no evidence for assortative mating in the 2 
non-European studies it included, and in the 1977 review, only 2 of 10 (20%) non-European 
populations showed significant evidence of assortative mating for height . More recent 
research on non-European populations has found positive assortative mating for height in 
Bolivian forager-farmers (Godoy et al. 2008), Oaxaca, Mexico (Malina et al. 1983) and 
Pakistan (Ahmad et al. 1985), but not in Cameroon (Pieper 1981), Gambia (Sear 2006a), 
Korea (Hur 2003) or Hadza hunter-gatherers (Sear & Marlowe 2009). Overall, then, while 
positive assortative mating for height appears fairly common among human populations, it is 
by no means universal, and its frequency may be over-emphasised by the disproportionate 
number of studies on European populations, where assortative mating for height may be more 
common. 
 
Assortative mating is the weakest evidence that height matters for mate choice. Alternative 
explanations are possible, for example, individuals could be assorting on a characteristic 
which is correlated with height (such as socio-economic status), or it could arise simply 
because different groups within a population are different in heights. A better measure might 
be height-specific patterns of mating which are likely to be driven by actual preferences for 
particular heights. The male-taller norm is one such example. The proportion of marriages in 
which the female is taller than the male is considerably less than would be expected by 
random mating in populations in the US (Gillis & Avis 1980), and the UK (Sear et al. 2004). 
But in both Gambian agriculturalists and Hadza hunter-gatherers the proportion of female-
taller marriages is exactly what would be expected by random mating, around 8-9% (Sear et 
al. 2004; Sear & Marlowe 2009).  
 
A final piece of evidence that height matters would be analyses that showed individuals of 
particular heights were favoured in terms of the probability or number of marriages (see 
Table 2). Most, but not all, of these studies find a positive relationship between height and 
marital success for men. There are fewer studies for women, and the results are a little more 
mixed: these studies variously show no relationship (Gambia, Hadza), a disadvantage for the 
shortest women (Bavaria), and a disadvantage for both the shortest and tallest women (UK).   
 
This summary suggests both preferences and choices for height exist in both sexes in at least 
some populations, but not all. Women seem to choose either tall men, or have no preference 
at all; a marital advantage for short men is not seen. Men’s choices may be somewhat more 
variable, and they may sometimes avoid shorter women (though such a pattern may also be 
driven by taller women attempting but failing to achieve their preferred taller partner). Such 
variability makes sense because what makes a potential mate attractive is likely to vary 
between populations. Height may confer differential advantages and disadvantages in 
different ecologies and different subsistence strategies, perhaps growing in importance in 
agricultural and industrial populations, compared to hunter-gatherers, where large size may 
actually be a disadvantage in hunting game. As with the mortality research, a very tentative 
conclusion might be that height matters more to high income, developed country populations, 
compared to traditional societies, though again the data is far too limited to make this 
conclusion at all secure.  
 
2.3 Height and fertility outcomes 
 
Life history theory predicts that adult height will be negatively correlated with age at first 
reproduction, because of the trade-off between growth and reproduction. Height could also 
plausibly be related to other fertility outcomes in women, such as reproductive rate, since 
taller women potentially have access to greater energetic reserves. There is relatively little 
research on this topic and what there is exists almost exclusively for women, rather than men. 
Male reproductive success is governed by a different set of factors to female: it is less 
constrained by the energetic ability to produce children and the time available in which to 
produce them, and more by the ability to attract mates. For these reasons, and because 
collecting accurate data on male fertility is more difficult, the study of male fertility is less 
well-developed than that of female. There is more data for both sexes on relationships 
between height and total number of children or number of surviving children, but this will be 
dealt with in the next section. 
 
If there are any patterns between height and components of fitness that hold universally 
across populations, then one strong candidate is the relationship between height and age at 
reproductive maturity. The trade-off between growth and reproduction results in a relatively 
consistent pattern of earlier maturity being correlated with shorter adult height across all 
types of populations. A number of studies in high or medium income countries suggest that 
women who have a relatively early age at menarche are shorter as adults, including Brazil 
(Gigante et al. 2006), two studies in the UK (Nettle 2002b; Ong et al. 2007), Scotland 
(Okasha et al. 2001), Copenhagen (Helm et al. 1995), Greece (Georgiadis et al. 1997), and a 
comparative study of 9 European populations (Onland-Moret et al. 2005). This suggests that 
even in well-nourished populations women experience a trade-off between devoting 
resources to growth and to reproduction. In natural fertility societies an early menarche is 
likely also to lead to an earlier first birth, and one study of such a population in rural Gambia 
found the predicted trade-off between age at first birth and adult height (Allal et al. 2004). In 
a similar vein, a study using a nationally representative Indian sample found that adult height 
was negatively related to the number of teenage birth a woman had produced, likely to be 
correlated with her age at first birth (Brennan et al. 2005). The use of contraception might 
perhaps be expected to break the link between height and age at first birth, since women in 
such populations tend to delay births considerably beyond the age at which they could 
physiologically conceive, but in Finland women who were shorter as adults did have earlier 
first births, as well as earlier menarche (Helle 2008). These women didn’t begin reproducing 
until their mid-20s on average, but they may have been on a relatively fast life history track, 
despite the long lag between age at menarche and age at first birth. One partial exception to 
the earlier maturity-shorter height rule was demonstrated in a Guatemalan study which found 
that both tall and particularly short women had delayed first births (Pollet & Nettle 2008), 
suggesting perhaps that no height-reproductive outcome can be considered entirely universal 
in our species. 
 
Whether height is correlated with reproductive rate, and the ability to conceive, once 
reproduction is underway is so far little studied. One study of a Gambian population found no 
relationship between height and the length of birth intervals (Sear et al. 2003). A 
complication with analysing reproductive rate is that height is known to be correlated with 
other reproductive outcomes: taller women tend to have easier births (Cnattingius et al. 1998; 
Liljestrand et al. 1985), higher birthweight babies (Kirchengast et al. 1998), fewer stillbirths 
(Pollet & Nettle 2008) and frequently higher survival among their children. Higher survival 
among children will lengthen birth intervals, making a simple analysis of reproductive rate by 
height complicated. Higher survival amongst one’s children is a fitness component itself, 
however, and may be one of the strongest determinants of fitness for women (Strassmann & 
Gillespie 2002). The majority of these studies show that tall maternal height brings benefits 
in terms of better child survival, including populations in the Gambia (Sear et al. 2004), 
Guatemala (Pollet & Nettle 2008), Bangladesh (Baqui et al. 1994) and Moazambique 
(Liljestrand et al. 1985). Despite one study in Peru shorter women have higher child survival 
(Frisancho et al. 1973), a recent comparative study using Demographic and Health Survey 
data from 42 developing countries has effectively demonstrated a clear positive relationship 
between maternal height and child survival that holds across varying levels of development in 
these countries (Monden & Smits 2008), which is one of the more convincing comparative 
studies indicating a clear advantage for height, at least for women in high mortality 
populations. 
 
2.4 Height and reproductive success 
 
The closest proxy for reproductive success in empirical studies is the number of surviving 
children, or simply number of children in societies with low child mortality. There are a 
number of studies for both sexes on the relationship between height and overall number of 
children or surviving children, but these studies are perhaps the hardest of all to compare. The 
varying ages and control variables, if any, that these studies include in their analysis 
introduces considerable noise into the data. Analysing only certain ages, for example, may 
introduce selection effects if height is related to mortality in the population under study. 
Many of these studies come from populations moving through the epidemiological and 
fertility transitions, again making not only comparisons difficult, but also an assessment of 
the effect of height in the population under study, if different cohorts have different fertility, 
mortality or height. 
  
Table 3 then needs to be interpreted with caution, but it draws together research which has 
investigated relationships between height and either total number of children (for the low 
mortality populations) or number of surviving children (for the high mortality populations). 
These data tend to derive from rather unrepresentative samples so any conclusions must again 
be tentative, but we can see that for both women and men every possible relationship is seen 
between height and number of children – positive, negative, non-linear and no relationship. 
The only conclusion that can be drawn is that the diversity of these results suggests that the 
relationship between height and reproductive success is heavily dependent on environmental 
context. 
 
3. Conclusion 
 
This brief survey can only touch the surface of the costs and benefits of height in adulthood, 
not least because there is relatively little comparable data which can be used to assess the 
consequences of height across a range of environments. It should also be noted that even 
where methods and sampling strategies are similar, studies may not be directly comparable 
because average height varies between populations: a ‘tall’ Gambian or Guatemalan, for 
example, will be considerably shorter than a ‘tall’ westerner. Such empirical analysis 
investigating relationships between a single fitness outcome and height will also be 
misleading since there may be interactions between fitness outcomes which may alter the 
association between height and overall fitness: age at menarche, for example, has been shown 
to be correlated with both later mortality (Jacobsen et al. 2007) and the birthweight of any 
children produced (Kirchengast & Hartmann 2000), so that even if an early menarche allows 
women to get a head-start on reproduction, it may come at a later cost of small babies and 
higher risk of death. Studies which try to holistically assess the relationship between height 
and multiple components of reproductive success, including age at first birth, probability of 
marriage and childlessness, number of children born and child survival within the same 
population provide the best means for analysing the height-reproductive success relationship 
(such as (Nettle 2002b; Pollet & Nettle 2008; Sear et al. 2004), but even these will suffer 
from selection biases. Theoretical modelling of these relationships is likely to prove the most 
fruitful strategy for understanding these relationships, as has been done for Ache hunter-
gatherers on the consequences of growth in terms of adult weight (Hill & Hurtado 1996). 
 
If any conclusions can be drawn from this survey then, with appropriate caution, the 
following trends seem to appear. Firstly, there are no obvious relationships between height 
and fitness outcomes that hold across all types of population, with the possible exceptions of 
a trade-off between height and age at reproductive maturity for women, and the higher child 
survival of tall women in high mortality societies. Instead, the nature of almost all 
relationships discussed here clearly depend on ecological conditions. A finding that should 
not perhaps be surprising, given patterns of change in average human heights over our 
evolutionary history. Over the last few millenia average heights appears to have varied, rather 
than demonstrating a consistent increase. In fact, estimates suggest extant human populations 
are somewhat shorter and certainly lighter than ancestral species. Height did increase from 
australopithecines to Homo, but earlier Homo species may have been rather taller than 
modern Homo sapiens (Bogin 2001). Among modern humans, skeletal evidence suggests that 
human height may have been taller than the average today about 40,000 years ago, but 
declined over the next few millennia. The advent of agriculture is thought to have shrunk 
human populations further, after which average heights fluctuated until a steady increase in 
height began in economically developing countries over the 20th century (Bogin 2001). Such 
variability suggests variation in the costs and benefits of investing in growth and in the 
payoffs to size in adulthood throughout our species’ history. 
 
Secondly, tall height may bring more benefits in adulthood to men than for women. Short 
height certainly brings no benefits to men, and tall height rarely seems costly, with the 
exception of a handful of the studies analysing total number of children. Non-linear 
relationships seem to be somewhat more common for women and are found across all 
outcomes: mortality, mating success and fertility. These potentially negative effects of tall 
height for women may be related to the clear cost of a later start to reproduction, though this 
is counter-acted in high mortality societies by higher survival amongst the children of tall 
women.  
 
Finally, it is clear that the importance of height has not diminished in modern western 
societies. In fact, height may actually matter more in such societies than in more traditional 
populations, at least for mating success and mortality, if not overall number of children 
(though, given the low variance in number of children in such low fertility societies, a better 
measure of reproductive success might be the quality, rather than the quantity of these 
children, which is beyond the current review). Patterns of growth may therefore still have 
evolutionary importance today, with both mortality and mating success for men suggesting 
taller is better in own particular society. Does this mean we may ultimately become a species 
of Brobdingnagians: if we met our descendants, would they tower over us? This depends on 
whether this advantage of the tall is genuine, which will require more data. It will also depend 
on whether all populations will converge on this bigger is better pattern as they develop 
economically towards the developed world. That the very tall in our societies suffer adverse 
health and mating consequences, however, suggests that there may be limits to growth. Other 
factors may also come into play: an economic historian has recently suggested, somewhat 
controversially, that the obesity epidemic may cause heights to stagnate or even decline in the 
coming years (Komlos & Baur 2003). A confident prediction of what average heights will be 
across the world in a few decades time may be difficult, but I can much more confidently 
predict that height will still matter, and that we are a long way from leaving our biological 
imperative behind.     
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Table 1: summary of studies analysing the relationship between height and all-cause 
adult mortality (top panel low mortality populations; bottom panel high mortality 
populations) 
 
Study 
population 
Age Sex Height-mortality 
relationship 
Comments  Reference 
Norway 20+ Women 
Men 
Negative 
Negative 
Large population-based 
study; association weaker 
for tallest men and oldest 
ages 
(Waaler 1984) 
Norway 20+ Women 
Men 
U-shaped 
Negative  
Similar to Waaler 1984 
but larger sample and 
longer follow-up 
(Engeland et al. 
2003) 
Sweden 16+ Women 
Men 
Negative 
Negative 
Random sample of 
Swedish adults 
(Peck & Vagero 
1989) 
Sweden 18+ Men Negative Military conscripts (Allebeck & Bergh 
1992) 
Finland 25+ Women 
Men 
Negative 
Negative 
Population surveys in 
Eastern Finland 
(Jousilahti et al. 
2000) 
Finland 14+ Women U-shaped Fertile women recruited 
during childbearing years 
(Laara & Rantakallio 
1996) 
Finland 45+ Men Negative Helsinki business men (Strandberg 1997) 
England 40+ Men Negative Whitehall study of civil 
servants; strength of 
association declined with 
length of follow-up 
(Leon et al. 1995) 
Scotland 16+ Men None Male medical students (McCarron et al. 
2002) 
Scotland 45+ Women 
Men 
Negative 
Negative 
Renfrew/Paisley general 
population study 
(Davey-Smith et al. 
2000) 
US <36 Women 
Men 
None  
None 
Framingham (Kannam et al. 1994) 
US 25+ Women 
Men 
None  
None 
NHANES 1 (Liao et al. 1996) 
South Korea 40+ Women 
Men 
Negative 
Negative 
Civil servants & their 
dependents 
(Song & Sung 2008) 
(Song et al. 2003) 
Gambia 21+ 
 
Women 
Men 
U-shaped 
None 
Rural agriculturalists  (Sear et al. 2004) 
(Sear 2006b) 
Bangladesh 10+ Women None Matlab study (Hosegood & 
Campbell 2003) 
Belgium 50+ Men Negative Military conscript data; 
Birth cohort 1815-28 
(Alter et al. 2004) 
Belgium 50+ Men None Military conscript data; 
Birth cohort 1829-60 
(Alter et al. 2004) 
US 55+ 
56+ 
Men Negative 
None 
US Union Army records, 
19th C; slightly different 
samples and methods 
yield different results 
(Costa 1993) 
(Costa 2004) 
US 20+ Men None Amherst College 
graduates 1834-1949 
(Murray 1997) 
 
Table 2: summary of studies analysing the relationship between height and probability 
or number of marriages (top panel low mortality populations; bottom panel high 
mortality populations) 
 
Study 
population 
Sex Dependent 
variable 
Height-mortality 
relationship 
Comments  Reference 
UK Women 
Men 
Probability 
and number of 
marriages 
Ⴖ-shaped  
Positive, except 
tallest men 
Nationally 
representative sample 
(NCDS) 
(Nettle 2002b) 
Poland Men Probability of 
marriage 
Positive  Wroclaw (Pawlowski et al. 
2000) 
US Men Number of 
wives 
Positive West Point cadets (Mueller & Mazur 
2001) 
Gambia Women 
Men 
Number of 
marriages 
None 
Positive 
Rural agriculturalists (Sear et al. 2004) 
(Sear 2006b) 
Hadza Women 
Men 
Number of 
marriages 
None 
None 
Hunter-gatherers (Sear & Marlowe 
2009) 
Belgium Men Probability of 
marriage 
Positive Military conscript data; 
men born 1815-1860 
(Alter et al. 2004) 
US Men Probability of 
marriage 
Positive US Union Army 
records, 19th C 
(Hacker 2008) 
US Men Probability of 
marriage 
Positive Amherst College 
graduates 1834-1949 
(Murray 2000) 
Bavaria Women Probability of 
marriage 
Shortest women 
disadvantaged 
Female prisoners, 19th 
C 
(Baten & Murray 
1998) 
Table 3: summary of studies demonstrating the relationship between height and 
number of surviving children (top panel relatively low mortality populations; bottom 
panel high mortality populations) 
 
Study population Sex Height-children 
relationship 
Reference 
Poland Men Positive (Pawlowski et al. 2000) 
Finland Women None (Helle 2008) 
UK Women 
Men 
Ⴖ-shaped  
None 
(Nettle 2002b) 
(Nettle 2002a) 
US Women 
Men 
None 
Ⴖ-shaped 
(Mitton 1975) 
US (West Point cadets) Men Positive (Mueller & Mazur 2001) 
US college students 
1880-1912 
Women Ⴖ-shaped (Vetta 1975) 
US college students 
born 1912-1918 
Women 
Men 
None 
None 
(Scott & Bajema 1982) 
Mexicans in US Women 
Men 
None 
None 
(Goldstein & Kobyliansky 1984) 
Mexicans in US Women 
Men 
None 
None 
(Lasker & Thomas 1976) 
China Women 
Men 
None 
None 
(Fielding et al. 2008) 
Namibia hunter-
gatherers 
Women 
Men 
Negative 
Positive 
(Kirchengast 2000) 
Namibia urban Men Negative (Kirchengast & Winkler 1995) 
Namibia horticultural 
pastoralists 
Women 
Men 
None 
Positive 
(Kirchengast & Winkler 1996) 
(Kirchengast & Winkler 1995) 
Gambia agriculturalists Women 
Men 
Positive 
None 
(Sear et al. 2004) 
(Sear 2006a) 
Colombia Women 
Men 
Ⴖ-shaped 
Ⴖ-shaped 
(Mueller 1979) 
India Women Negative (Devi et al. 1985) 
Guatemala Women Positive (Martorell et al. 1981) 
Guatemala Women Positive (Pollet & Nettle 2008) 
Papua New Guinea Women Ⴖ-shaped (Brush et al. 1983) 
 
